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The MAILING DATE of this communication appears on th cov rsh t with th correspond nc address 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH (S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 1 33). 

- Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1)13 Responsive to communication(s) filed on 10 February 2003 . 
2a)S This action is FINAL. 2b)D This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 
Disposition of Claims 

4) [E Claim(s) 1-33 is/are pending in the application. 

4a) Of the above claim(s) 31-33 is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) !S] Claim(s) 1-30 is/are rejected. 

7) D Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10) 13 The drawing(s) filed on 24 May 2001 is/are: a)M accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 

11) D The proposed drawing correction filed on is: a)D approved b)D disapproved by the Examiner. 

if approved, corrected drawings are required in reply to this Office action. 

12) Q The oath or declaration is objected to by the Examiner. 
Pri rity under 35 U.S.C. §§119 and 120 

1 3) D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 1 9(a)-(d) or (0. 

a)DAII b)D Some*c)D None of: 

1 .□ Certified copies of the priority documents have been received. 

2.D Certified copies of the priority documents have been received in Application No. . 



3.D Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 

14) Q Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 119(e) (to a provisional application). 

a) □ The translation of the foreign language provisional application has been received. 

15) D Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121. 

Attachment(s) 

1 ) □ Notice of References Cited (PTO-892) 4) □ Interview Summary (PTO-41 3) Paper No(s). . 

2) □ Notice of Draftsperson's Patent Drawing Review (PTO-948) 5) □ Notice of Informal Patent Application (PTO-1 52) 

3) □ Information Disclosure Statement(s) (PTO-1 449) Paper No(s) . 6) □ Other: 



U.S. Patent and Trademark Office 

PTO-326 (Rev. 04-01) 
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DETAILED ACTION 
Claim Rejections - 35 USC § 112 

1. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

2. Claims 8 and 25 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. The use of "and" in the claim requires that all the listed materials 
appear in the low-k dielectric. The specifications appear not to teach this combination of 
materials, see p. 19. 



Claim Rejections - 35 USC §102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 
(e) the invention was described in- 

(1) an application for patent, published under section 122(b), by another filed in the United States before the 
invention by the applicant for patent, except that an international application filed under the treaty defined in 
section 351(a) shall have the effect under this subsection of a national application published under section 122(b) 
only if the international application designating the United States was published under Article 21 (2)(a) of such 
treaty in the English language; or 

(2) a patent granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that a patent shall not be deemed filed in the United States for the purposes of this 
subsection based on the filing of an international application filed under the treaty defined in section 35 1(a). 

4. Claims 1, 3-5, 7-10, 12-16, 18-20, 22, 25-26, 28, and 30 are rejected under 35 
U.S.C. 102(e) as being anticipated by Zhou et al. (6,358,842). Zhou teaches a method to solve 
via poisoning for insulative porous low-k materials, see abstract, comprising the steps of: 
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providing a silicon substrate, col.3, ln.55-57, having a silicon nitride passivation layer with a 
thickness of 30-1000 Angstroms, col.4, ln.12-15, formed over a first metal layer formed on said 
substrate; fig.4, el.50, 58, and 54, forming a first insulative layer, with a thickness of 2000- 
100000 Angstroms, col.4, In. 49-52, over said substrate; el. 62, forming a silicon nitride etch-stop 
layer, coL4, In. 60-63, with a thickness of 30-1000 Angstroms, coL4, In. 65-67, over said first 
insulative layer; el 66, forming a second insulative layer, with a thickness of 2000 to 100000 
Angstroms, col.5, ln.34-37, over said etch-stop layer; el.70, forming a first photoresist layer over 
said second insulative layer and patterning said photoresist to form a first photoresist mask 
having a hole pattern; fig. 5, el.78, etching said first and second insulative layers, including said 
etch-stop layer through said hole pattern to form a hole reaching said passivation layer; fig. 5, 
removing said first photoresist mask; forming a low-k protection layer over said substrate, 
including in said hole opening; fig. 6, el. 82, forming a second photoresist layer over said 
substrate, including said hole opening and patterning said second photoresist to form a second 
photoresist mask having a trench pattern; fig. 9, etching said second insulative layer through said 
trench pattern in said second photoresist mask to form a trench in said second insulative layer, 
thus completing the forming of said dual damascene structure in said substrate; fig. 10, removing 
said second photoresist mask; fig. 1 1, removing said low-k protection layer from over said 
substrate and from the bottom of said hole opening and thereby exposing underlying said 
passivation layer while leaving said low-k protection layer on the vertical sides of said hole 
opening; fig,6, el. 82, removing said passivation layer from said bottom of said hole opening, 
thereby exposing underlying said first metal layer; fig. 7, el. 82, 86, forming a barrier layer over 
said substrate, including in said dual damascene structure; fig. 13, el, 104, depositing a second 
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metal, such as copper, over said barrier layer in said dual damascene structure; fig. 13, el, 106, and 
performing chemical mechanical polishing (CMP) to complete the forming of said dual 
damascene structure, col. 8, In. 62-63. Further, Zhou teaches forming a low-k protection layer 
comprises Si02, SiN, SiC and SINC, col.6, In. 18-25, wherein said low-k protection layer has a 
thickness between about 20 to 1000 A, col.6, ln.46-50, and wherein said barrier layer comprises 
Ta, Ti, TaN, TiSiN, TaSiN, WN, col. 8, ln.56-58. 

Claim Rejections - 35 USC §103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

6. Claims 1 1, 23-24, 27, and 29 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Zhou as applied to claims 1, 3-5, 7-10, 12-16, 18-20, 22, 25-26, 28, and 30 above, and 
further in view of Lin (6, 140,220). Zhou appears not to specify the thickness of the barrier film, 
nor the etch chemistry used to etch the first and second insulators, the etch stop layer, and the 
protective layer. Lin teaches forming a barrier layer comprising Ta or TaN, having a thickness 
of 100-2000 Angstroms, col.4, In. 18-23. It would have been obvious to one of ordinary skill in 
the art at the time of the invention to combine Lin with Zhou to use a barrier layer of the same 
material with a thickness used by Lin to prevent via poisoning, thereby reducing contamination 
of the interconnect structure. 
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7. Further, Lin teaches using etchant gases containing CHF3 and CF4 mixed with oxygen. It 
would have been obvious to one of ordinary skill in the art at the time of the invention to employ 
the well known teachings of using fluorocarbon and oxygen etch chemistry, as exemplified by 
Lin, to etch the materials of the first and second insulator, the etch stop, and the protective layer, 
in order to etch these materials quickly and under control, while also producing volatile exhaust 
gases that helps keep the wafer and chamber cleaner from contaminants. In addition, it is well 
known in the art to employ inert carrier gasses, such as Ar and Nitrogen. It would have been 
obvious to one of ordinary skill in the art at the time of the invention to use Ar and nitrogen to 
control the etchant concentration in the chamber, thereby better controlling the etch rate of the 
material being etched, thereby reducing the chances of over-etching the material. 

8. Claims 2, 6, 17, and 21 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Zhou as applied to claims 1, 3-5, 7-10, 12-16, 18-20, 22, 25-26, 28, and 30 above, and further in 
view of Eissa et al. (US2002/0 127876). Zhou appears not to specify the k value of the low-k 
dielectric used in the first and/or the second dielectric. Eissa teaches the use of a low-k dielectric 
in a copper dual damascene interconnect structure having a k value between 2.0 and 3.0, page 1, 
par. [0010]. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to select a low-k dielectric having a k-value between 2.0 and 3.0 in an interconnect 
structure having copper, in order to reduce the parasitic capacitance of the interconnect thereby 
reducing the RC constant and increasing the speed and performance of the devices. 



Response to Arguments 
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9. Applicant's arguments filed 2/10/03 have been fully considered but they are not 
persuasive. Applicant asserts that claims 8 and 25 have been amended to overcome their 
rejection under 35 USC 1 12, par.2. Such an assertion is incorrect. Claims 8 and 25 have not 
been amended and the rejection stands. 

10. On p. 9 of applicant's response, applicant asserts that Zhou fails to teach the formation of 
Si0 2 in forming a protection layer. Applicant's attention is directed to col. 8, In. 5-20, which 
further elaborates on the reaction chemistry. Note that the sulfur containing gases consist of S0 2 
and S0 3 and further include oxygen gas. During the sulfating and sulfonating reactions the 
oxygen will react with the silicon and thus form SiC>2 at claimed. The sulfur-containing layer 
also contains silicon dioxide. 

11. Applicant argues that Zhou performs applicant's two steps simultaneously, but 
applicant's claims fail to require separate steps. A simultaneous step is within the scope of the 
claims. 

12. Applicant also argues that Zhou teaches two protective coatings, while applicant teaches 
just one. The claims use the term "comprising", which broadens the scope of the claims to 
include extra steps and layers. 

13. Applicant asserts that Lin teaches a barrier layer 100 to 2000 angstroms, while the 
claimed invention only claims 30-500 angstroms. The ranges overlap and therefore the claimed 
invention infringes on Lin. 

14. Applicant attacks the Lin reference asserting that Lin does not teach the etching of low-K 
dielectrics, but rather silicon oxide and nitride. Applicant further asserts that the claimed recipe 
"would be of no use to Lin". Applicant's attention is directed to applicant's claim 19 and 24, 
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which .each appHcanfs claimed recipe is used to etch an e,ch s.op iayer, which is claimed to 
consis. of sihcon nitride. In response to applicant's arguments against the references 
individual one cannot show nonobviousnes s hy attacking references individualiy where the 
rejections are based on combinations of references. See In re KeUer, 642 F.2d 4,3, 208 
OSPQ 87, (CCPA ,98,); In re Merck & Co., 800 F.2d ,09,, 23, USPQ 375 (Fed. Cir. ,986). 
, 5 Finally, applicant asserts that Eissa teaches the use of commercial low-k dielectric 
products, which are weU known in the a* thus no. teaching anything new. The cited art - used 
in .he rejection to merely assert that the use of a low-k dielectric with a value between 
known and would be obvious. Applicant's arguments seem to be confirming the exammer's 
assertion. 

CONCLUSION 

,6 Applicant's amendment necessitated the new ground(s) of rejection presented in this 

Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 

Applicant is reminded of the extension of time policy as se, forth in 37 CFR 1.136(a). 
A shortened statutory period for reply to this final action is se, to expire THREE 

MONTHS from the mailing date of this action. ,n d* even, a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory acfon is no, mai,ed until after 
,he end of , he THREE-MONTH shortened statutory period, then the shortened statutory period 
wi„ expire on .he date the advisory action is ma,.ed, and any extension fee pursuant to 37 
CFR 1 136(a) will be calculated from the mailing date of the advisory action. In no even,, 

final action. 
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17. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Neal Berezny whose telephone number is (703) 305-1481. The 
examiner can normally be reached on M-F 9:00- 5:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Olik Chaudhuri can be reached on (703) 308-4918. The fax phone numbers for the 
organization where this application or proceeding is assigned are (703) 308-7724 for regular 
communications and (703) 308-7724 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703) 308-0956. 

NB 

April 25, 2003 



OlikChanihuri ' 
Supervisory PatentExamh 





